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INTRODUCTION 



The volume for the occupational cluster of electro-mechanical 
Installation and repair Is the result of the research procedures which 
are described In Part IV of the final report volume. The I nsturctlonal 
plans for the cluster were developed by the teachers participating In 
the program. Each teacher selected one of the occupations In the cluster 
and developed an Instructional plan based on the tasks and areas of human 
requirement Identified during the first phase of the project. The areas 
of human requirement are arranged In a suggested Instructional sequence 
for each task In the occupation. The teaching methods. Instructional 
materials, student acitivties, and methods of evaluation were then 
Identified for each area of human requirement. 

COURSE DESCRIPTION ; The Instructional plan for the occupation cluster 
of electro-mechanical Installation and repair Is designed to be used In 
a cluster concept program In vocational education at the secondary school 
level. The program Is aimed at the development of skills and understandings 
related to a group of occupations within the electro-mechanical Installation 
and repair cluster. It Is not an In-depth development Into any one occupation, 
but alms at preparing students to enter a number of occupations within the 
electro-mechanical Installation and repair cluster. 

NEED FOR THE COURSE ; The course Is designed to meet the needs of students 
pursuing a general curriculum In the secondary school system by providing 
Job entry skills In a number of related occupations. It Is also designed 
to meet the student*s need for self appraisal of Interests and potentialities 

In a number of occupations. 
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Specific needs Include the following; 

1. To provide students with the opportunity for a 
greater degree of mobility on a geographical basis. 

2. To provide students with the opportunity for mobility 
within an Industry or occupation. 

3. To provide students with the opportunity for greater 
flexibility In occupational choice patterns. 

COURSE OBJECTIVES ; The course for the electro-mechanical Installation 

and repair cluster will be directed toward the following objectives: 

1. To broaden the student’s knowledge of the available 
opportunities In occupations found In the electro-mechanical 
Installation and repair cluster. 

2. To develop job entry skills and knowledge for several 
occupations found In the electro-mechanical Installation 
and repair cluster. 

3. To develop a favorable attitude toward work In the 
electro-mechanical Installation and repair cluster. 

4. To develop a student’s Insight Into the sources of 
Information that will be helpful to him as he moves 
through the occupational areas. 

The specific objectives for the course are the following; 

1. To develop the student’s competency In the use of 
common hand tools found In the electro-mechanical 
Installation and repair cluster. 

2. To develop the student’s competency In using power 
tools and equipment needed for job entry Into the 
occupations found In the electro-mechanical Installation 
and repair cluster. 

3. To develop the student’s understanding of the operations, 
procedures, and processes associated with the electro- 
mechanical Installation and repair cluster. 

4. To develop safe working habits related to the occupations 
within the electro-mechanical Installation and repair 
cluster. 
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5, To familiarize the student with the terminology associated 
with the electro-ttiechanical Installation and repair cluster. 

6. To develop an understanding of the resources available to 
him In his pursuit of the course as well as In his work 
following graduation. 

PROCEDURE: It Is recommended that the course be offered during the 

student’s Junior and senior year In high school. Instruction should be 
provided for two periods a day, five days a week,durlng the school year. 

The most appropriate facility would be a self-contained 
laboratory unit containing the essential tools and equipment necessary 
for teaching job entry tasks In the electro-mechanical Installation 

and repair cluster. 

The Instructor should be a person with some experience and 
competence In the occupations Included In the cluster. The course 
should be organized by the teacher on a multiple activity basis with 
groups of students rotating through the specific occupational areas. 

The common areas of human requirement needed to perform the tasks In 
the cluster should be emphasized sc that an opportunity Is provided for 
the students to transfer the common skill or knowledge from one occupation 

to another. 

The possibility of team teaching procedures would be appropriate 
for the electro-mechanical Installation and repair cluster. Specialists 
In different occupational areas would participate In the Instructional 
program. The team teachers could be other vocational teachers as well 

as competent Individuals from the community. 

The Instructor of the course should coordinate his program with 

other teachers In the school to develop the competencies In mathematics, 
science, and communication that wl 1 1 be needed for successful performance 



V 



In the occupations found In the electro-mechanical Installation and repair 
cluster. Community resources, such as local Industries, employment agencies, 
and tradesmen should be utilized to provide occupational Information 
and knowledge needed concerning the performance of the tasks In the 
electro-mechanical Installation and repair occupations. 

INSTRUCTIONAL PLANS : The following section of the volume presents the 

Instructional plan for the electro-mechanical Instal I at Ion and repair 
cluster. The tasks and areas of human requirement are arranged In an 
Instructional sequence for each occupation. Suggested teaching snethods. 
Instructional materials, student acitvitles, and evaluation procedures 
are found opposite each area of human requirement. Instructional plans 
for occupational Information are found at the end of each occupation. 

The plan sheets In the volume provide teachers with the Infc.Tnatlon 
needed to Implement an electro-mechanical Installation and repair cluster 
concept program at the secondary school level. 
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AIR CONDITIONING AND REFRIGERATION SERVICING 
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TASK NO. I; INSTALLING TUBING BETWEEN CASE AK) CONDENSING LWIT 
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Task 2 (continued) 
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Recognizing necessary care when using Demonstration. TextbC30k: Moijern Refrigeration Following lecture In +ext. Written examination on text material 

vacuum indicators. Lecture. and Air Condi t ion i nq , by Althouse ana Reading reference material. 

Turnquist, pp. 47-45. 
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OCCUPATIONAL INFORMATION UNIT FOR AIR CONDITIONING AND REFREIGERATION SERVICING (continued) 
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BUSINESS MACHINE SERVICING 
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TASK NO. 7 REMOVING THE DEFECTIVE PARTIS) OF THE TYPEWRITER 
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Applying the proper nethods of tnstalling 
threaded fasteners. 
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TASK NO. 10 TESTING THE OPERATION OF THE REPAIHEO TYPEWRITER 
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HOME APPLIANCE SERVICING 
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HUMAN REOUIPFVENT TEACHING METHODS INSTRUCTIONAL MATERIALS STUDENT ACTIVITIES EVAL. A"^ I ON PROCEDURE'^ 
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TASK NO. 6: TESTING THE OPERATIONS OF THE REPAIRED SMALL HEATING ELEMENT APPLIANCES 
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TASK NO. 13: ISOLATING THE DEFECT TO A PARTICULAR CCMPONQIT OF THE SMALL ELECTRIC MOTOR APPLIANCE 
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TASK NO. I: OBSERVING THE SYMPTOMS TO DETEIVINE THE DEFECTIVE STAGE OF THE RADIO 
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TASK NO. 5: REPLACING THE DEFECTIVE COMPONENTS IN A PARTICULAR STAG5: OF A RADIO 
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stripping ulra. (Insulatad) by Instructor. 

Wir« cutters strippers 



Task No. 5 (continuad) 
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Riplacing all aachanlcal fastanars Owonstratlon. SchiMitIcs 

using tha approprlatn tools. Soldaring gun 

Sol (tor 

NMtflng ttio i!omifacturor*s schMstfc Nut dr Ivors Proctico roploclng chassis In tha cablnat, Taachar obsarvatlon. 

to find connacting point of tha Scraadrtvars attaching all fastanars vlth approprlata 

built-in antanna. ^ ItoadU-noarp: lars 

Soldaring antanna load In placoa Soldaring antenna. 



TASK NO. 1 -. MAKING FINAL OPERATIONAL CHECKS AND AOJUSTlfCNTS TO THE RADIO 







j 

& 

;• 

i 

% 

? 



4 

l 






51 

5 

Vi 

> 

a 

1 ^ 





w> 



w> 

-J 

< 




w> 



I1 

• ’S 

-ss 

ll 

p 

pi 

hi 






8 



I 




M 






I 

I 



? 

a 

I 



I 





i 

i 

is 

S3 

li 





5 




I 

8 

» 

i 



I 









o 

ERIC 









iiiiR!i<?«r^ 



I 



97 



i 

0 

1 



s 

u. 



s 

o 



X 

h*- 



s 



a 

8 






§1 



> z 

3 



< 

a 



o 



OP 

UJ Ui 

C;* 

Ui ^ 

S I 

•^5^ 



Z 

\k 









I 

i 

« 



0 

O 






8 S 

4- — 

tt 



B -D 

f 8 



8C 



u m 

o 

o> u > 






SS 

t V 
: V) < 



^ > 



c — 

• u 

• ? 

A 3 
>• C 



i 

c 

ti 



S8 

a 4- 






I 

4- 

M 

8 



8^ 



O 

0 0 



0 — 

8t: 



8 



II 



fi 



? 

8r 



£7 

*"8 



u w • 

?8 SfS 

• -«| 



8i! 

^ > 



i 

?f 



;: n 

8. 

^ N 

A 4A 



?l 






ll 



;i 



M ^ ^ ^ 



-:§ 

9i 



II 

^1 



J 

3 4- 



rj ?? rs 

l| ^1 li 

9 at V o> 

I iz 



I: II 



« 

£ 

8 

A 

O 



8 

T> 

I 

a 

8 



ft < 



!•?{ 

4- L. 
C 4- 



T> 

C 

• 

c 



o>u > • 

£ • — « 

— > U Q 
U — T 9 C M 

« U B t O 
T9 • O) — 



siiiJI 



s 

fji 



s 

•s 



8 

u 

s 

u 

JC 

I 



c T <•> 



II 



0 « 



2k 

og 



8 

C 



I 



1 

m 



l-it 



8-=t 



>» 

— u 
k o 



« „ 

8 8 

C *” 



c • 

— > 

«.£ 

t 

&£ 



?£ 



?8S. 



< O.T9 



8 

« 



?2 

— 3 

g.4- 

28< 

x;i 



w ^ w 

8^1 

^ L. > 



88 



823 

h.-.?2 



M k M k 

n II 



• Ol— 

jf T9 S 

"S8 



^ jS « 

22* 

2P 



«2 2 

C O. 3 



P2 • 

£4- O. 

sst 



8 

8 



8 

I 

a 

2- 



8 

4- 

8 

k 

I 

8 



I 



V- • 

l; 5 l 



41 O 

C — B CA 

2. 8 = 

vA% 

^ 8 XX 

k. • 

<k V» Z • 

« U O 
tn *2 
SCO 
O 2 < 



- ? . 

E U • • E 

= 2£k = 

b. uto O b. 



£ 

3 

♦- 

8 



8 

«k 

8 



f--“ 

rlhl 



..82 p"| 

"ppIe'I’ 






'8 

^ K ^ o o o 



— 3 

aV w£w 2 *’*’ 

a? ^wwww 4 b* 

< a 



U) 










I 

I 




II 
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fattaning davicat* Mashara fastanara on old TV*a. 
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INSTRUCTIONAL MATERIALS LIST 
FOR 

THE ELECTRO-MECHANICAL INSTALLATION 
AND REPAIR CLUSTER 
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AIR CX)NDITIONING AND REFRIGERATION SERVICING 



Books 



Althouse, A.D. and Turnquist. Modern Refrigeration and Alr-CondItlonIng . 
Homewood, Illinois: Goodheart-WI ( Icox Publishing Company. 1961. 

Burkhardt, D.H. Residential and Commercial Alr-Conditloning . New York: 
McGraw-Hill Publishing Company. 1959. 



Films 



’’Principles of Refrigeration” 
16mm, sound, b&w, 20 minutes 
Visual Instruction Bureau 
University of Texas 
Austin, Texas 

’’Mechanical Refrigeration: 

How It Works” 

16mm, sound, b&w, 22 minutes 
Norwood Films 
926 New Jersey Ave. N.W. 
Washington I, D.C. 



’’Basic Electricity” 

16mm, sound, color, 30 minutes 
Order fW3TG-3 

Carrier Alr-Conditloning Company 
Syracuse, New York 

’’Lifting, Man’s Age Old Problem” 
16mm, sound, color, 13 minutes 
Film Supervisor 
Aetna Life & Casualty 
Hartford, Connecticut 06115 



FI Imstrlps 



’’Adding or Removing Refrigerant” 
52 fr., b&w 
Norwood Films 

926 New Jersey Avenue, N.W. 
Washington, D.C. 



’’Basic Principles of Ref Igeratlon” 
71 fr., color, sound 
Communicable Disease Center 
Atlanta 22, Ga. 



Pamphlets 



’’Man on the Firing Line” 

(booklet on service etiquette) - $ »30 #GTG-I 
(^rrler Air Conditioning Company 
Syracuse, N.Y. 13201 



V 
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BUSINESS MACHINE SERVICING 
Bcx>ks 



Jones, Clarence Leroy. 
Grove, Illinois: 



Typewriter Mechanical Training Manual . Downers 
Ames Supply Company. 1943. 



Manuals 



Order manuals as required from each manufacturer. 



Olivette-Underwood Corporation 
#1 Park Avenue 
New York, N.Y. 

Remington Rand Office Machines 
1051 So. Main Street 
Elmira, N.Y. 14904 



Royal Typewriter Company, Inc. 
150 New Park Avenue 
Hartford, Connecticut 

Smith Corona Corporation 
Parts Department 
500 E Street, S.W. 

Washington, D.C. 
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HOME APPLIANCE SERVICING 
Books 



"ABC’s of Hand Tools ," The. Detroit, Michigan; General Motors 
Corporation. 1945. 

Brockwell, Percy T. ' Major" Apg Nance Servicing . New York: McGraw-Hill 

Pub 1 1 sh I ng Company. 1 9 po . 

Crouse, William H. Electrical Appliance Servicing . I6729A. Scranton, 
Pennsylvania: I nternatlona I Correspondence School s. 1965. 

Darr, Jack. How to Repair Small Appliances . Indianapolis: Howard W. 

Sams 4 6om^pany, Inc. 19^2. 

Gav. James A.. Jr. Reliable Elect rical Connections . #SP-5002. 
Technology Handboob published by i^ASA. George C. Marshall 
Space FI Ight Center: Huntsvl I le, Alabama. 1963. 

Manly, H. P. How to Repair Electrical Appliances . (Book 2). Chicago: 
Frederick J. Drake & Company. I93TI 

Stephens, Arthur. Simplified Electrical Appliance Servicing * Chicago: 
Simpson Electric Compan^y" l96o. 

TrIcomI, Ernest. How to Repair Major Appliances . Indianapolis: 

Howard W. Sams &’Tbmpany, Inc. 1966. 



Films 



"Basic Electricity - The Electron Theory" 
16mm, sound, 3 minutes 
Encyclopedia Britannica Films 
65 E. South Water St. 

Chicago I , III. 



"E I ectromagnets" 

16mm, sound, b&w, 10 minutes 
McGraw-Hill Book Company, Inc. 
330 West 42nd St., 

New York, N.Y. 10036 



"Elements of Electric Circuits" 
16mm, sound, b&w, II minutes 
Encyclopedia Britannica Films 
65 E. South Water Street 
Chicago I , III. 



"E I ectrons" 

I 6mm, sound, b&w, 10 minutes 
Encyclopedia Britannica Films 
65 E. South Water Street 
Ch I cago I , III. 
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"Home Electrical Appliances" 
)6mm, sound, b&w, II minutes 
Encyclopedia Britannica Films 
65 E. South Water Street 
Chicago I, III. 

"Introduction to Electricity" 
16mm, sound, b&w. 

Coronet Films 
Willmette, III. 

"Magnetism" 

16mm, sound b&w, 16 minutes 
Encyclopedia Britannica Films 
65 E. South Water Street 
Chicago I, III. 

"Measurement of Electricity" 
16mm, sound, b&w 
Coronet Films 
Willmette, III. 



"Nature of Heat" 

I6nn, sound, b&w, 10 minutes 
Coronet Films 
Willmette, ill. 

"Modernizing Motors" 

16mm, sound, color, 19 minutes 
Dow Corning Corporation 
8555 16th St., 

SI Iver Spring, Md. 

"Lifting, Man’s Age Old Problem" 
16mm, color, sound, 13 minutes 
Film Supervisor, Information and 
Education Department 
Aetna Life & Casulty 
Hartford, Conn. 06115 



FI Imstrlps 



"Understanding Electricity" 

(7 filmstrips - color), ^erles #1210 
The Jam Handy Organization 
2821 E. Grand Boulevard 
Detroit, Mich. 48211 






RADIO AND TELEVISION 
Books 



ABC’s of Servicing, The. #4-4. Washington, D.C.: National Radio 

Tnsjl+ufe. 1965. 

Dictionary of Electronic Terms . IIX-4. Washington, D.C.: National 
Radio“TnstItute. 1967. 

Herrington, Donald E. How to Read Schematic Dlagrws. IRSD-I. 

I nd I anapo 1 1 s : Howard”W. ^ms 4 Company. 

Levy, Alex, and Murray Frankel. Television Servicing . New York; 
McGraw-HI 1 1 Pub I Ishing Company. 195^. 

Marcus, William, and Alex Levy. Practiql Radio Serviclr:: . New York; 
McGraw-HI 1 1 PubI Ishing Company. T^6. 



FI I ms 



"The Printed Circuit Story” 
16mm., sound, color, 25 minutes 
Bray Studios, Inc. 

729 Seventh Avenue 
New York 19, N.Y. 

"Volt Ohmmeter Operation" 

16mm,, sound, b4w, 15 minutes 
Norwood Films 

926 New Jersey. Avenue, N.W. 
Washington, D.C. 

"Ohm’s Law" 

lemm., sound, baw, i9 minutes 

U.S. Army 

TFI 1-1200 

Cat. No. OE-34006 

"Safety Precautions for the 
Electronics Personnel" 

16mm., sound, b&w, 18 minutes 
U.S. Navy 
MN 6754 
OE-34006 



"Tube Tester Operation" 

16mm., sound, b4w, 9 minutes 

U.S. Navy 

MN-I 540-P 

Cat. No. OE-34006 

"Signal Generator Operation" 

I6nm., sound, b4w 

U.S. Navy 

MN-I 540-9 

Cat. No. 0E-34006 

"The Elodron Theory" 

I 6mm., sound, b4w 
UcS. Navy 
MN-80l6-a 
Cat. No. OE-34006 
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FI Imstrtps 



"Radio Servicing Series" 
(6 strips), b&w 
MoGraw-HIII Textfllms 
330 W. 42nd Street 
New York 36, N.Y. 



Charts 



"Block Diagram of T.V. Receiver" 
(34 X 22) 

Howard W. Sams and Company 
Indianapolis, Indiana 



"Block Diagram of Radio Receiver" 
(34 X 22) 

Howard W. Sams and Company 
Indianapolis, Indiana 




